Eight children with the fetal alcohol syndrome are described with ocular anomalies. They all had a strong history of maternal alcohol abuse throughout pregnancy, especially in the first trimester. All the children had eye abnormalities. These included external eye lesions, Peters' anomaly, lens opacification, ocular motility disorders, and optic nerve hypoplasia.
A 1-month-old boy presented with a history of severe maternal alcohol abuse and the dysmorphic features of fetal alcohol syndrome. Chromosomal analysis and screening for intrauterine infection gave negative results. Ophthalmic examination revealed bilateral ptosis, short palpebral fissures, telecanthus, microphthalmia, bilateral Peters' anomalies (left more severe than right), nystagmoid eye movements, bilateral peripheral anterior synechiae, and partial obliteration of anterior chambers. The intraocular pressures and corneal diameters were normal. An ultrasound B scan showed normal posterior segments; the visual evoked response and binocular electroretinogram were normal.
A 7 mm full-thickness corneal graft was performed at the age of 4 months on the right eye. Follow-up showed slight anterior subcapsular cataract inferiorly in the right eye at 9 months. The corneal graft remains clear to anomaly. There was one case with tortuosity of retinal vessels.
Embryologically a normal endothelium is essential for the secretion of Descemet's membrane, which begins at about 12-14 weeks gestation. If the teratogenic effect of alcohol occurs before the initial mesenchyme migration to form the corneal endothelium, keratocytes and iris stromal cells (about six weeks gestation), the endothelium, and Descemet's membrane might reach only the peripheral cornea. 5 Stromland' in a review of ocular abnomalies in 30 cases reported that 48% of the eyes showed hypoplasia of the optic nerve head and 49% had abnormal tortuosity of the retinal arteries. However, only 10% had anterior segment and media abnormalities (microcornea, cataract, iris defects, and persistent hyaloid artery), and none of them had either Peters' or Axenfeld's anomaly. He concluded that the teratogenic effects ofalcohol on the developing optic nerve is from the appearance of the first retinal ganglion cell in the sixth gestational week until after birth. Retinal vascularisation takes place from the 16th gestational week until delivery at term. He suggested that the combination of tortuosity of retinal vessels and optic nerve hypoplasia are helpful signs for the diagnosis of the fetal alcohol syndrome." This is supported from the findings of Provis et al9 who reported that the development ofmature ganglion cells appears to coincide with retinal vascularisation.
The degree of teratogenicity of an agent suggested by Wilson'" depends mainly on three factors. First is the genotype of the embryo and its interaction with environmental factors. This could explain the wide variety of lesions in this syndrome shown in the studies reported by Miller et al, 5 Stromland, 6 and ourselves. All the cases reported by Miller et all had mainly anterior segment anomalies, and the majority of the patients were from the black population. Stromland6 reported chiefly posterior segment anomalies, and most of the children reported were Caucasian (Swedish) in origin. In our study the findings are more comparable with those of Stromland, with four (50%) cases of hypoplasia ofthe optic nerve, one with Peters', anomaly and one case of tortuosity of retinal vessels. A genetic factor may cause a different degree of susceptibility to ocular embryogenesis.
Secondly, a factor to consider is the susceptibility of toxic agents, which depends on the timing of insult during embryogenesis. This would partly explain the various abnormalities mentioned earlier in the anterior segment and posterior pole. A 'critical period' in gestation when alcohol would have its most pronounced teratogenic effects on different parts of the growing eye could not be identified, but the eye seems to be equally susceptible from the time when each individual structure begins to develop from one particular gestational stage until birth. However, it is established that craniofacial abnormalities are definitely related to prenatal alcohol exposure in a dose response manner in man, and the critical period for alcohol teratogenicity has been confirmed as being early in the first trimester." It is further supported by the eye malformations in mouse experiments. 2 Thirdly, the dose response factor is important during different stages of embryogenesis. The dosage of the teratogens may determine the severity of damage during the development of different structures of the eye.
It is difficult to determine the exact amount of maternal alcohol ingestion during pregnancy. Binge drinking is particularly common in alcoholic women, and periodical high blood alcohol levels may occur throughout pregnancy. All of our cases have a strong history of maternal alcohol abuse, especially during the first trimester. Half of them are children of single parent with poor social background and frequently failed to attend clinic for follow-up. Apart from ocular anomalies the systemic side effects of alcohol are detrimental to the physical and mental development of the child. These side effects include an increased risk of frequent infections, failure to thrive, multiple operations for various structural deformities, mental retardation, and visual deficit. Therefore preventive measures and education are imperative for women with chronic alcohol addiction. It is important to highlight the damage caused by alcohol in the period before pregnancy is recognised.
